. Plots of the key internuclear distances vs the time in the MD-simulated TS1 structure for (-)-cocaine hydrolysis catalyzed by A199S/A328W BChE. Traces D1, D2, and D3 refer to the distances between the carbonyl oxygen of (-)-cocaine and the hydrogen of G116, G117, and S199, respectively. Trace D4 is the internuclear distance between the carbonyl oxygen of (-)-cocaine benzoyl ester and the hydroxyl hydrogen of the S199 side chain. RMSD represents the root-mean-square deviation of the simulated positions of the protein backbone atoms from those in the initial structure. Figure S3 . Plots of the key internuclear distances vs the time in the MD-simulated TS1 structure for (-)-cocaine hydrolysis catalyzed by A199S/F227A/A328W BChE. Traces D1, D2, and D3 refer to the distances between the carbonyl oxygen of (-)-cocaine and the hydrogen of G116, G117, and S199, respectively. Trace D4 is the internuclear distance between the carbonyl oxygen of (-)-cocaine benzoyl ester and the hydroxyl hydrogen of the S199 side chain. RMSD represents the root-mean-square deviation of the simulated positions of the protein backbone atoms from those in the initial structure. Figure S4 . Plots of the key internuclear distances vs the time in the MD-simulated TS1 structure for (-)-cocaine hydrolysis catalyzed by A199S/F227A/A328W/E441D BChE. Traces D1, D2, and D3 refer to the distances between the carbonyl oxygen of (-)-cocaine and the hydrogen of G116, G117, and S199, respectively. Trace D4 is the internuclear distance between the carbonyl oxygen of (-)-cocaine benzoyl ester and the hydroxyl hydrogen of the S199 side chain. RMSD represents the root-mean-square deviation of the simulated positions of the protein backbone atoms from those in the initial structure. Figure S5 . Plots of the key internuclear distances vs the time in the MD-simulated TS1 structure for (-)-cocaine hydrolysis catalyzed by A199S/F227A/S287A/A328W/E441D BChE. Traces D1, D2, and D3 refer to the distances between the carbonyl oxygen of (-)-cocaine and the hydrogen of G116, G117, and S199, respectively. Trace D4 is the internuclear distance between the carbonyl oxygen of (-)-cocaine benzoyl ester and the hydroxyl hydrogen of the S199 side chain. RMSD represents the root-mean-square deviation of the simulated positions of the protein backbone atoms from those in the initial structure. Figure S14 . Superimposing of the two TS1 structures associated with the A328W mutant (yellow) and the A328W/A199S/F227A/E441D/S287G mutant (pink). The stick structures indicate the backbone of the TS1 structures. The four mutated residues are colored. This figure reveals that the active site cavity of the A328W/A199S/F227A/E441D/S287G mutant is slightly (not dramatically) larger than that of the A328W mutant.
Details of parameter development
The lengths of the transition bonds and the partial charges of the cocaine atoms in the TS1 structure were defined and calculated based on the geometries obtained from previous ab initio reaction coordinate calculations on the cocaine hydrolysis catalyzed by wild-type BChE. 20 The atoms specific to the TS1 structure are given new atom types and the involving bond and angle parameters are defined in a separate file. In detail, for the atoms involving the transition bonds, for example the carbonyl carbon of the benzoyl ester of cocaine, which has partially formed bond with the hydroxyl oxygen of Ser198 in the TS1 structure, a new atom type is defined and the corresponding parameters are set according to the geometry calculated from ab initio calculation. Another two new atom types are defined for the hydroxyl hydrogen of the attacking Ser198 and the delta hydrogen of His438. Other parameters concerning the substrate and the protein are those defined by Amber. DIHE X -cx-os-X 2 5.400 180.000 2.000 X -cx-ca-X 4 14.500 180.000 2.000 intrpol.bsd.on C6H6 X -cx-OH-X 2 0.000 0.000 3.000 3-fold, no force CT-C -O2-GN 2 0.000 180.000 2.000 C -O2-GN-NA 2 0.000 180.000 2.000 O2-C -O2-GN 2 0.000 180.000 2.000 O2-GN-NA-CC 2 0.000 180.000 2.000 O2-GN-NA-CR 2 0.000 180.000 2.000 CT-OH-GO-NB 2 0.000 180.000 2.000 OH-GO-NB-CR 2 0.000 180.000 2.000 S11 
Parameter file of TS1 structure

